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• THE ADDITION of the Typk \2\2-\ 
I’nit Null Detoetor to the unit instrumentis 
already announeetl* marks another step to¬ 
wards the completion of a comprehensive 
set of ImildiiiK-hlock instruments. 

In recognition of the increiusing com¬ 
plexity of measuring e(|uipment. the unit 
instniments have Ikm'ii designed, individu¬ 
ally, to iK‘rform fundamental tasks simply 
and well. Taken in combination, they have 
al.so l)een planned to work cooperatively in 
systems of greater complexity. Sound elec¬ 
trical circuitry, coml)in(Hl with mechanical design that incorporat(*s 
onl.v the essential features, makes these* instruments the* (H|ual in 
(|uality of any imule by General Hadio. They are small in size, light, 

*Sif at omi of artirin. 

Figure 1. Panel view of the Unit Null Detector. The plug at the left connects to the Type 1203'A 
or Type 1204-B Unit Power Supply. At the option of the user, the power supply may be plugged 
in for easy assembly ond disassembly or permanently bolted to the instrument to form a com* 
plete rigid assembly. 



Alia 

IN THIS ISSUE 

Page 


Tyi-k 1212-Pl Iboii- 

P.\ss Fii.tku. 5 

Type 1951-A Filtkh (i 
The ME.YscREME.vroK 
C.viiLE Chauactkh- 
I.*4TIC.S. 7 

“1* NI VER.SA I.” Coax i ai . 
Adaptor?^. 8 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 


























GENERAL RADIO EX 


T 


2 




in aiul hasicjilly “niiiiiaturizc'd/’ 

sincT llw I wo slaiulanl (.*al)infts liavi; 
Ikh'ii runnel, in ji:('iu*ral, to Ik* almut a.s 
small, for (lie li(‘at (l<‘ve*lu|UMl wilJiin 
(hem, as ^suod engineering praetiee will 
allow. 

In the unit instruments the user there¬ 
fore r<*e<*ivi\s, al modest eost, lahoratory 
qmility for accuracy, depondahility, and 
stunliness; miniaturized packaging for 
maximum convenience and minimum 
use of hench space; slraightforw:inl, 
simple design for easy ut ility; and vei*sa- 
tilily that permits wide application in 
either simple or complex measuring 
systems. 

The Type 1212-A Tnil Xnll Detecinr, 
inUMided primarily as a balance iiuli- 
cator for a-c bridges, is iLseful generally 
iis a sensit ive, widf‘-fr{?(|uency-range volt¬ 
age indicator. Its freciuency characl('r- 
istic i.s Hat wathin about 1 dl) from oO c 
to ."iOO kc, and it is satisfactory as an 
indicator at fnMjuencies between about 
20 c and o Me. Its over-all gain is about 
70 db, an<l it provides a deflection of one 
per cent of full scale for an ini)Ut signal 
of less than 10 jjlw .Vn approximately 
logarithmic relationship between input 
voltage and meter reading is displayed 
on an arbitrary 0-100 scale, ami the 
combination of high sensitivity at low 
intmt levels with a full-scale iletlection 
of about MM) volts yit'Ids an on-seale 
range of approximately 120 «lb. dypical 
fre(|Uency-resp< >ns(* a ta 1 vt »11 ag<‘-r(*si u >nse 
curves are show n in l'igur<*s 2 and ‘h 


l''or a briilgi* detector, there an* two 
important mlvanlages of an instrument 
having these characteristics. 'Fhc wide* 
frequency range makes possible its use 
iKit only with such audio-fre(|uency 
bridges as theTvpK7lG-C Capacitance 
Hridge, Type ()ti7-A Imiuctance Hriflge. 
and Type otU-H \‘acuum-Tube Hridge 
but also with the nie(.lium-frequency 
Type OUVAL Uadio-lTequency Hridg<* 
and, for the lower part of their frequency 
ranges, with the Type OIG-.V Radio-Fre- 
(piency Hridge and tlie Type 821-A 
Twin-T Impedance-Measuring Circuit. 
The qiiasi-logarithmic input-output re¬ 
lationship prevents overload chuscmI by 
large imbalances from intLsking th<* aji- 
proach to lialance, and incieases the 
.sr*n.sitivity automatically as the balam*(* 
is approached, with consequent maxi¬ 
mum precision at the time it is w'ant<*d. 

The.sc advantage's are otTset, to some 
exti’iit, by the noise l(‘vel re.sulting from 
(he wide frequency range, which limits 
the maximum .sensitivity that can be 
u.s(*ftdly siqiplied, but. this limited s(‘n- 
sitivity in turn can be otTset by an in¬ 
crease in generator voltage to maintain 
adectuate over-all system sensitivity. In 
fact, it is de.sirable to obtain the nec¬ 
essary over-all sensitivity by increasing 
the generator voltage to as high a level 
lus the m(‘asuring equi|)ment or the d(‘- 
vice to be mea.siired will allow, .so that 
any extraneous voltages entering (he 
m<‘asuring .sy.stem will cau.se minimum 
disturbance, and the sensitivity of the 


Figure 2. Frequency response characteristic of the Unit Null Detector. 
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Typk 1212-A Tnil Null Detector under 
llim* conditions will normally yieUl 
precision of balance for all General 
Kadio bridges well within the bridjjie 
accuracy nit inj^. I lowever. w hen ext r(*m<* 
pr(*cision is d(*sire<l. for instance in deti'i- 
tninint;^ ver\' small difTerences in capaci¬ 
tance or dissipation factor with the Typk 
710-(' Capacitance Bridge, the use f>f 
head telephones will provide approxi¬ 
mately 20 db more sensitivity than the 
meter. Terminals for head telephones are 
pn)vid('d at the n»ar of the instrument. 

Kven when siitisfactorily high levels 
i»f input voltage are uschI, howev<T, ex- 
t rane<ius signals and noise can be bother¬ 
some with a dete<‘tor of 40 gv sensitivity 
ami 7) Me baial wi<lth, and it is often 
(h^sitable to use? a filter tuned to tin* 
genemtor fn*quency to obtain maximum 
precision. Two filters. de.scribcHl in ac¬ 
companying articl(»s, are available as 
accessories to remetly commonly en- 
(MMintered difficulties. 

The first tjf these, the Type 1212-1’! 
High-Pass FilttT, is a simple H-C’ filter 
d(*signt‘<l to retluce the gain of the Type 


1212-A Cnit Null Detector by almiit 50 
db at t»0 cycles. With this filter, merusiire- 
nients can be made at any freqmaicy 
above altout 10 kc without difficulti(‘s 
arising from pickup of power-line fre- 
(|iu*ncie.s, even in n4atively o|M*n measur¬ 
ing assemblii^s. .\ plot of atttaiuatioii ils 
a function of fre<|uency for this filter is 
shown in the article dt'seribirig it. 

The.stH'oml t>f these, the Type 1051-.V 
Filter, is intended to provide, at the 
common lOO-cyele an<i KKMl-cyclc* audio 
test frcH|Uencies, rejection both of ex¬ 
traneous pickuf) and t»f harmonics pn*s- 
ent in tlie generator voltage or tlevi4o|MMl 
in non-linear elements in tlu* bridge* 
it.self. 'raken in combination, the I'ype 
1214-A I nit Oscillator, which provides 
substantial power output at KMl cycles 
and HMX) cycl(*s, the Type 1951-A Filter, 
and the Type 1212-A Cnit Null Detcettir 
form an excellent genera torn let i^*t or .sys¬ 
tem for all General Uadio amfif>-fre- 
quency bridges. 

.\n interesting application of this .sort, 
in illustraticm, is baiml with th(* Type 
tW)7-A Inductance Bridge. The ivlatively 


Figure 3. Voltage response curve for the Unit Null Detector. * 
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low* impo<iance i»f this bridge often re- 
i|uires particularly high sensitivity in (he 
<ietecior to assure adequate precision of 
lialance. The Type 1951-A Filter, which 
is provided w'ith a ^*tap-down’^ arrange- 
mc*nt lo match different impedances, 
acluully [)rovides V(»ltage gains of the 
order of 20 to 30 db from resonant rise 
at these low impeilance levels. FiVen in 
this exacting use the coml)ination of the 
'I'ypE 1951-A Filter and the Type 1212-A 
Fnit Null Detector therefore makes a de¬ 
tector of entirel}^ satisfactory sensitivity. 
Another special application occui*s 
when the combination of the Type 
1214-A, Type 1951-A, and Type 1212-A 
is uschI with the Type 5G1-D Vacuum- 
I'ube Bridge. Two problems arise with 
this system. The fii*st comes about l>e- 
cause the generator voltage is limited to 
a level that will not cause shift in meas¬ 
ured tube coefficients caused by too 
large excur*sions over the non-linear tube 
characteristic curves, with consequent 
limitation of over-all sensitivity. The 
second comes about from noise generated 
by I he tube being measured. The net 
effect is a signal-to-noise ratio consider¬ 
ably larger than that encountered with 
other bridges, and an exaggerated diffi¬ 
culty in realizing the inherent bridge 
accuracy. For the most precise balances, 
under these conditions, it is sometimes 


desirable to use head telephones so that 
the extra discrimination of the ear in 
separating signal from noise can be used 
to supplement the electrical filtering. 

The Type 1212-A Unit Null Detector 
is provideil with a meter to make pt)s- 
sible bridge balancing over a frequency 
range far in excess of that to which the 
ear w ill respond. For most tuf»e measure- 
men t.s, the meter is entirely satisfactory 
but, for unusually noisy tubes, it may be 
desirable to accept the inconvenience of 
head telephones to olitain extra discrimi¬ 
nation, which is useful not only in re¬ 
jecting noise but in identifying sources 
of pick-u|> and distortion. 

For frequencies above the audio rang(\ 
the Type 1212-A Unit Null Detector is 
useful for most laboratory applications 
either with no filter or with the Type 
1212-Pl High-Pass Filter when hum 
pickup is bothersome. For field applica¬ 
tion, however, particularly when i)hysi- 
cally large devices are to be measured, 
tuned-circuit filters are frequently de¬ 
sirable. Simple home-made filters of the 
type shown in Figure 5 can l)r easily 
constructed to fit the particular retjiiin*- 
ments of the i)roblem at hand. 

For the most exacting applications, 
such as antenna measurements in the 
broadcast band, high-grade communica- 
tion-t 3 ^pe radio receivers are recom- 


Figure 4. Elementary schematic circuit diagram of the Unit Null Detector. 
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inenclcfl to supply the desired selectivity' 
and sensitivity. For less difficult meas¬ 
urement problems, however, the small 
size and easily read meter of the Typk 
I2r2-A Tnit Null D(*tector make it a 
prefenible detector. 

Figure 4 is an elementary schematic 
of th(* Typk 1212-A. The instrument is 
seen to be a relatively conventional 
three-stage broad-band amplifier using 
sf?ri(*&-peaking compensation. The un¬ 
conventional feature is the use of germa¬ 
nium-diode clippers to obtain the quasi- 
logarithmic input-output relationship. 
This method of shaping is important to 
the proper operation of the instrument 
since it eliminates the long time-constant 
that woulfl l>e necessary to secure proper 
automatic-volume-control action at low 
audio frequencies and insures a speeil of 

U'MwHnl IvtiruluM, “V-H-F and I’-H-F Tnit OHcillaiom," 
Grttrrtti Hfulio KxjHrimenlert XXIV. 12, May, lU.TO 
"Vew Unit IiintrumenU—Poww Sun|di(«—Modulator,** 
ti*m*Tal Hndio Erprrimenfrr, XXVI, 2, July. 1951. 
Ilnhrrt B Htrhinond, *'Thr Unit Crj'ntal 
iirntrtii Hftdut Krjtrrimentrr . XXVI. 9, Fchttuil^’, 1952. 
.4. CJ. Bftuiwiuot, ‘*A Xew Unit I Willator —.V) to Me.” 
Gmrrnl Hmlio Rrjmimtnlrr. XXV'II. S, January, 1953. 


INPUT 


I- 5/C Te NUL L DETECTOR 


Rgure 5. Simple tuned*circuit Biter. 


response that i.s limited only by the 
ballistics of the meter u.sed.* Tlie.se I»al- 
listics lue so chosen that the instniment 
is critically damped to make liridge 
balancing easy and rapid. The balanciHl 
meter circ'uit, combined with regulation 
of the tube voltages, maintains good 
stability of meter deflection as the line 
v'oltage is varic‘d, and inherent noise in 
the amplifier is just enough to cause a 
small meter deflection which can lie 
corrected by the .\djust Zero adjust¬ 
ment on the panel. A Meter Sensitiv¬ 
ity control on the panel can l>e use<l to 
set tin* full-.scale meter rt*uding for the 
voltage range to be <iisplayed. 

UoHEHT H. Hirn.'uoNi) 

>Itjihfiuld be ikHimI that tha rlippinx fkstroyii the urave- 
ahnpe ol I lie output exoapt at very low input Irveli. 

I load telephonoi, •hauld. therrfiire, bn umhI to»tuity duitnr- 
tion or ptrk-up only neur bridipi baluon* 


SPECIFICATIONS 


SansHivify: than 40 inicrovolt<« input at I kt* 

i.s rtHiuircd to deflect one per cent of full 
on the ntcter. 

Voltage Response: See Figure 3. 

Frequency Response: SiH.* Figure 2. 

Tubes: Tht? iiKstrument. requires thn'O T}T>e 


fl.\K5, one ^^^>e 12.4X7^ uriil one Tyi>r> (>A2 
Tubes which are ohipptd in.st.alleti. 

Accessories Available: TyPK.S 1212-Pl and IR51- 
A Filters. Tvi'K U203-A Unit Power Supply. 
Dimensions: (Width) (height).5^^ X (depth) 

6 inches, over-all. 

Net Weight: 5pounds. 


Type 


Code Word 

Price 

1212-A 
1203-A 

1 Unit Null Detector*.. 

1 Unit Power Supply... 


$160 00 
47.50 


♦U. S Patent* Noe 2.125.8IC and 2..'»4«.457 


TYPE 1212-Pl HIGH-PASS FILTER 


The Type 1212-PI lO-kc High-Pass 
Filter is designed primarily for use with 
the Type 1212-A Unit Null Detector to 
attenuate low-frequency noise and hum. 
It i.s a shielded li-C type filter and pro- 
vitli^s about oO db attenuation at GO 


cycles when used in conjunction with 
the Type I212-.\ and fnl from a low- 
impedance source. 

It can be used ecjually well with other 
equipment, providinl the lo.ad impiMlarn’e 
is of tin* order nf om* mi'gohm or higher. 
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Rgure 1. Attenuotion charocferistics of the Type 1212*P1 High>Pass RIter. 
The circuit diagram is shown at the upper right. 


.\l lower IoimI impellaiK’OH or at sotiree 
of stneral (hous:in(l ohms, 
the atteiuiattoii eh a met eristic will Im* 
tniMlifiecl, hut useful rejection of low- 
fre<|ueuey noise and hum will lie found 
in most eases. 

'rin* attenuation eharaeleristie plot¬ 
ted in Figure I was measured with a 


load irnptsJanee of one megohm and a 
source impetianee of tMM) ohms, 'riu* 
circuit riiagram is sliown in the iiistM. 

The filter is housed in a Tyi*k S7 I-X 
Insertion Unit Case*, ef|uip|KHi with 
Type 874 C'oaxial Connectors at each 
end. Th(‘ filter is symmetrical and eitlaa* 
end may he tiscMl as input or output. 


SPECIFICATIONS 


Attnnuotion ChorocterUtie: S4i* curve (FigUO* I f. 
Nominal Load Impodonc*: 1 megohm, 
input Voltogo Limit: 150 Volts maximum. 

_ 

1212.pi I High.Pass Filtor. 

r S PiitriitA Nutt 2.l2r»,rSm mui 2..>lS,4r)7. 


Torminols: TvPK 874 ConiiiH*tor al ctwll ciul. 
Dimensions: inch (liuiiictiT hv inrlid!} long. 

Net Weight: 3 OUtlCt.'n 

Cttth Wurd Price 

. I I^CLK i $12.00 


TYPE 1951.A FILTER 



The Type 11)51 -.\ Filter is a parallel- 
resonant IM' circuit which is tuned to 
400 or loot) cycles per second rfc2 per 
cent. It is designed to ot>erate at the 
input to high-gain amplifiiM's su(4i as 
the General Itadio Type I*JI2-.\ or 


Figure 1. Panel view of the Type 1951*A Filter. 
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Figure 2. Second hormonic rejection (above) and 
insertion goin (right) of the Type 1951*A Filter. 



Tvri*: I231-H. In (his ptisition, large 
uinplitudc spurious signals such Jis (iO- 
cycle pickup are allonuated before (hey 
have an opi>or(uni(y (o overload (he 
amplifier. 1'his feadire Ls par(icularly 
useful when measuring direc( capaci- 
(aiice Ity the3-lerminal nie(hotl or when 
using o(her inedicHls in which pttrlious 
of (he circui( under (es( are (loafing 
above ground and subject to pickup of 
exfernal voltages. A capacitive tiivitler 
on (he input side allows (he filter (o be 
oiKTatisl at close to optimum conditions 
regartllt»ss of the iinp(‘dance it set's at 
ils input. 

'Fhe insf'rtion gain or loss, working 
int<» a one megohm load, and the siuamd 
liarmonic rejection are shown in the 
curves. Figure 2. 

The inductor of the 'rviM-: 1951-A 


Filter is wound on a molybdenum-|M'r- 
malloy dust-core toroid and enclosed in 
a p(‘rmalloy shield. All circuit elements 
are shieidwl against electrostatic pick¬ 
up. These precautions are taken so that 
the filter may be ustH.1 at the very low 
voltage levels encountered at the in pul 
to high-gain amplifiers such as the (len- 
eral ItadioTvcK 1212-A orTvpK 123 l-H. 
.\ny pickup that remains can usually be 
I'liminated by properly positioning and 
orienting the filter. 

If a shu'Ided input is desiretl, the 
Tvck 274-MH and Typk 274-XI) 1 )ouble 
Plugs may be used. The output cord 
may he terminat<*d in the Typk S7l-Q(i 
Adaptor for 'Pype 871 ('onnectoi*s, the 
Twk 274-MH or Type 274-NI) for •'*4 
inch spa<*<*<l binding posts, or left un¬ 
terminated for telephone tip leads. 


SPECIFICATIONS 


Frequency: lUO ('yclos and IIXK) cycles. 
Maximum Allowable R-M>S Input Voltage: 


iufiui lm}H‘iUtuct Unnge 



0 — 5KU 1 

to V 

4 V 

^ 5KU .WKlf 

in V 

Hi V 

^5uKli rmKu 

1 45 V , 

SS V 

oIHlKi/ — 1 

2(KI V , 

1 H)5 Y 


7(/;m 

1951. A Filter. 

•r. S, l*:»luiii> Nim*. 2.l2r»,)s|0 Mini 2,.Vt.S, l.'iT 


Insertion Lots: rigiirn 2. 

Second Harmonic Rejection: Si't* lOKiirt* 2. 
Accessories Supplied: One TyI'K 274-MH DmiiIiIc 
P lug, Olio Tyi'K 27‘t-ND SliioId**d Ping, and om* 
Tvi’K S74-Qli Adapf4»r*. 

Dimensions: \ 3*4 X iticlics, ovor-:dl 

Net Weight: 1*4 |Milintis. 

('♦«/#■ MWf/ /*rir#- 

. KlliiO. $65.00 


THE MEASUREMENT OF CABLE CHARACTERISTICS 


(\>a\ial eabU's play an important role 
in totlay’s ekrtronie world. 4'h<*y are 
vital eleinenU^ in television eireuils, ra- 
ilar, blind landing dt'viees, and praeti- 


eally I'very othiT elect ronie device em¬ 
ploying high fre(|Ueiiei('s. The eh»etrical 
charaeteristics of the cables nse<l in 
(lu^se applicalions must metd v(‘ry rigid 
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s|KTificjilions* aiul the problem of ac¬ 
curately meiisurini^ the characteristics is 
important to the cable designer to en¬ 
able him to chock his designs, to the 
(table manufacturer to inspect the (table 
being produced, and to the cable user 
to make it possible for him to determine 
tu’curalely the pro|)erlies of the cal)k»s 
wit h which he is working. 

'riiere has for some time been au evi¬ 
dent iK^cxl for published information on 

iJniiit Artuv-Vrtvy Speoincationii. J.\N-C-17A, ilatiul 
July lOltt, CtMixini auil Twin-Cotuluetor, for 

KmiUu Kr«io«u»ry .** 


the methoils of making these mejisuro 
ments and t he sehHttion of the necitssury ^ 
equipment. We are phrased to announce 
that this information is now available, 
in the form of a paper cntitlcnl “The 
Mciusurement of Cable Characteristics,” 
by William H. 'riiui-ston of the General 
Radio engin(*ering staff. 

This paper will be of interest to all 
manufacturers and users (^f cejaxial, dual 
coaxial, and shielded twin-conductor 
cables. A copy will b(' sent free on 
reriuest. 


••UNIVERSAL” COAXIAL ADAPTORS 


Since the introduction of the new 
General Radio 874-(2 C-oaxial Adaptors,* 
it has lieen called to our attention that 
these adaptors provide the basis for a 
tnily universal adaiitor system for UG- 
ty|H* cimxial connectors. Interconne(!tion 
between any pair of connector systems 
is possible with only a limited number 
of adaptor units. 

For example, to connect a Tvhk-N 
Jack to a Tyfk-C Plug, two adaptoi*s 
are needed, the Typk 874-QXP and the 

(*‘.\rw CmDuhil GrnmU Radio ExiHrtmrn- 

trr, XXVll, 5, Octoljor, I9.»2, pp. 1*4. 


Typk 874-(J(M. 'riiesc are plugginl into 
the respective 'rvpK-X and 'rYPi>C 
terminals and the Typk 874 lit tings are 
then plugged togetlu^r. 

The advantagins of Type 87I-(2 Ada|)- 
tors for this purpose are twofold. First, 
only a limitCHl number of adaptors is 
ne(‘ded to make any desired conne<!l,ion 
between the different UG types and, 
second, the joint thus formed has a very 
low standing-wave ratio, owing to the 
excellent electrical characteristic® of th(‘ 
adaptoi®. 


^^11E ifvnvnil Umlio is nmiied icil/ioiif vharfiv vacli 

* ntoitf/t to 4‘tiRitH‘ers^ si'iettlisls^ levfitiicittns^ anti ttlhers inlercslftl 
ill rommitniration-freqiipnry nit^isurcnient anti roiitrol prohieins, 
II hen seniiint^ ret/nesls for snhsrriplions tint! athiress’^chanfie notices, 
filease supply the follotrinfi information: name, eonifHiny athiress, type 
tif hnsiness eonifiany is eniptf^etl in, anil title or position of iniliritInaL 


GENERAL RADIO COMPANY 

275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 

TELEPHONE: TR owbridge 6-4400 

BRANCH ENGINEERING OFFICES 

NEW YORK 6. NEW YORK LOS ANGELES 31. CALIFORNIA CHICAGO 5. ILLINOIS 

10 WEST STREET 1000 NORTH SEWARO STREET 130 SOUTH MICHIGAN AVENUE 

TEL.-WOrtR 2 SI]7 TEL.-HOIlfwiotf 91201 TEL, WAkasb 2 3120 


u » ». 
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